A novel activating mutation in calcium-sensing receptor gene associated with a family of autosomal dominant hypocalcemia.
Autosomal dominant hypocalcemia (ADH), caused by activating mutations of the calcium-sensing receptor (CaSR), is characterized by hypocalcemia with an inappropriately low concentration of PTH. Among 11 missense mutations of CaSR reported to date in patients with ADH or sporadic hypocalcemia, functional properties of 8 mutant CaSRs were characterized. Here, we describe a novel mutation of CaSR and its functional property in a family with ADH. The 41-yr-old male proband had asymptomatic hypocalcemia with a history of recurrent nephrolithiasis. His father had asymptomatic hypocalcemia, but his mother was normocalcemic. PCR-single strand conformation polymorphism and sequencing revealed that both the proband and the father had a novel heterozygous mutation in CaSR gene that causes lysine to asparagine substitution at codon 47 (K47N), which is in the extracellular domain of CaSR, like 6 of 11 known activating mutations. Using HEK293 cells transfected with wild-type or K47N CaSR complementary DNA, the intracellular Ca2+ concentration was assessed in response to changes in the extracellular Ca2+ concentration. The EC50 of the mutant CaSR for the extracellular Ca2+ concentration was 2.2 mmol/L and was significantly lower than that of wild-type (3.7 mmol/L). These results confirm that this mutation is responsible for ADH in this family. The fact that several inactivating mutations in familial hypocalciuric hypercalcemia occur in amino acid around K47 suggests the importance of the N-terminal portion of the receptor in extracellular Ca sensing.